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ABSTRACT 

Grow  lithology  and  thickness  ol  sedimentary 
rocks  lor  fur  Devonian  intervals  an-  rrv»rpo<J  for 
that  part  ol  the  Appalachian  basm  I, mg  north  ol 
the  36th  parallel  and  south  ol  Now  England, 
The  western  and  eastern  boundaries  are  approsi- 
matnl)  the  Nashville-Cmcinnati-Findlay  senes 
ol  arches  and  the  margin  ol  the  Piedmont-Blue 
Ridge  metamorphie  area,  respectively. 

Ca iterate  recks  are  shown  to  bo  prominent  in 
the  lower  and  lower  Middle  Devonian,  but  they 
are  only  a  small  part  ol  the  total  volume  ol 
Devonian  rocks.  Clashes  predominate  in  tho 
Upper  Middle  and  Upper  Devonian.  These  were 
deposited  mainly  in  a  largo  delta  which  built 
westward  Into  a  shallow  sea  from  a  rising  land 
area  to  the  easL  Tho  Cincinnati  arch  lotmcd 
an  effective  western  barrier  and  most  ol  the 
elastics  were  trapped  within  the  basin. 

Devonian  source  and  reservoir  rocks  have 
played  an  important  part  in  the  development  ol 
Appalachian  oil  and  gas  fields. 


INTRODUCTION 


The  accompanying  maps  show  the  cress  thick¬ 
ness  and  lithology'  of  the  Devonian  sedimentary 
rocks  of  the  Appalachian  basin  (Figure  1 )  north  of 
Tennessee  and  southwest  of  the  New  England 
metamorphie  region,  except  for  a  small  part  of 
the  basin  that  lies  in  southwestern  Ontario. 

The  western  boundary  of  the  basin  is  near  the 
structural  high  extending  from  the  Gulf  Coastal 
Plain  to  the  Canadian  Shield  as  the  Nashville  dome 
and  the  Cincinnati,  Findlay  and  Algonquin  arches 
The  longitude  S4;15’  was  selected  for  convenience 
as  the  western  boundary  .  The  eastern  boundary 
b  formed  by-  the  igneous  and  metamorphie  rocks 
of  the  Piedmont  and  Blue  Ridge  geologic  provinces. 
To  the  north,  Devonian  recks  are  beveled  by  ero¬ 
sion  in  New  York.  For  convenience,  the  southern 
boundary  of  the  mapped  area  is  just  south  of 
Kentucky-  and  Virginia  at  the  56th  parallel; 
Devonian  rocks  extend  southwest  to  the  Coastal 
Plain,  but  they-  are  relatively  thin  over  most  of  this 
area,  only-  locally  exceeding  500  feet. 

Publication  of  observations  on  the  Devonian  of 
the  Appalachian  basin  began  over  150  yean  ago 
and  undoubtedly  more  has  been  published  on  the 
Devonian  of  this  area  than  on  any  comparable  area 

•ccim^U  "^oTsed  ^  "“***“  01 
m ulatcd  and  the  name  gcosyncline  was  first  applied 
in  the  Appalachians.  Many  contributions  to  the 
theories  of  stratigraphy-have  resulted  from  Devon¬ 
ian  studies  in  this  area. 

A  variety  of  minerals  and  mineral  fuels  from 
Devonian  reeks  in  the  basin  has  contributed  sub- 
s  tan  daily  to  the  economy  of  the  United  States.  Of 
these,  petroleum  has  been  the  most  valuable. 
The  first  well  purposely  drilled  for  oil,  the  Drake 

“ell.  was  completed  at  Titusville,  Pennsylvania, 
m  1550.  It  produced  from  several  sands  in  the 
Venango  sequence  and  began  the  boom  which 
crew  into  the  world-wide  petroleum  industry. 
Much  cl  the  Devonian  oil  in  the  Appalachian 
c-mn  u  trapped  in  ancient  offshore  bars  that 
fn-tged  the  growing  CatskOl  delta.  The  most  im- 
Frar-t  of  these  oil  pooh  is  ihe  large  Bradford  field 
V  Pennsylvania  and  south-central 

i  •?  " ' n  J“,tc  '  * 1  it  hs»  produced  more  than 
'*rl  birTci’  cf  paraffin  crude.  The 
rn  secondary  retovery- 
ol*!ir-  '•tre  made  at  Bradford,  and 
wcEs  the  of  extending  the  life  of 

u,.  .  r  *C”J“  T^ve  long  since  been  aban- 
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SllURIAN  DEVONIAN  BOUNDARY 


HEIDERBERG  STAGE 


In  the  northeast,  the  olden  Devonian  rocks  arc 
dominjnllx  c  wNmato  that  are  lithologically 
’""'l-’r  ,u  ""derlyng  Lj,(K.r  .s,|„na„ 

In  New  York  ami  eastern  Pennsylvania  the  basal 
Hciderlxerg  fonuations  are  sparsely  fmsilifcruus 
dolum.lrt  and  dolomitic  limestone,  that  grade  up. 
ward  into  normal  inaniir  limestones  containing  a 
large  and  varied  fauna.  Tile  facie*  relationship  amt 
hisiery  of  these  rocks  arc  complex.  Shelly  faunas 
grotJy  similar  to  those  of  the  New  York  llclilcr- 
berg  occur  in  the  carlsonate  sequence  from  the 
upper  Keyset  to  Tacking  Creek  IJmcstnnrv  in 
Pennsylvania,  Maryland  and  the  Y'irginias.  Several 
tongues  of  sandstone  arc  intercalated  in  the  car- 
tssnate  sequence  along  the  south-eastern  margin  of 

shore  high  energy  environments,  but  are  only 
locally  of  sufficient  volume  to  show-  on  the  lilho- 
faeies  map.  The  Central  Valley  Sandstone  of  the 
Skunnemunk  outlier  of  Ness-  York  and  New  Jersey 
is  probably  of  Hclderbcrg  age  (Bsnicot,  1059). 
Lenticular  sandstones  occur  in  the  Cocymans  and 
New  Scotland  Formations  of  eastern  Pennsy  lvania. 
To  the  southwest,  the  Elbow  Ridge,  Healing 
Springs,  Rocky  Gap  and  lower  Wildcat  Valley 
Formations  are  local  Hclderbcrg  calcareous  sand¬ 
stones  as  much  as  50  feet  thick. 

The  wedge  of  Hclderbcrg  rocks  thins  westward 
into  Ohio  and  eastern  Kentucky.  Originally  the 
sheet  of  rock  must  have  extended  somewhat  be¬ 
yond  its  present  limits  but  probably  did  not  blanket 
the  entire  basin. 


DEERPARK  STAGE 

lolrrr.il  2  (Shetl  J) 

The  Deerpark  formations  arc  principally  com¬ 
posed  of  clastic  quartz.  Relatively  pure,  coarse- 
crlirrd  Oriskany  or  Ridgelcy  Sandstone  is  more 
than  250  feet  thick  in  a  small  area  of  Mary  land  and 
rafiguous  Pennsylvania  and  West  Virginia;  it 
thms  in  all  directions,  extending  into  Ontario,  New 
Tori,  Tennessee  and  southwest  Ylrginia.  The 
Ikrrpark  sandstones  everywhere  contain  a  dis- 
tisetive  brachiopod  fauna  characterized  by  forms 
vith  large  thick  shells. 

Deerpark  limestone  and  chert  are  of  more  limited 
eatent-  The  Glcncrie  Limestone,  which  reaches  a 
maximum  thickness  of  150  feet,  i,  found  onlv 
nea-  the  juncture  of  New  Jcrvrv.  New  York,  and 

ftm-i  tvania.  The  Shris-er  Chen.  which  coiuisis 
of  chert,  silicified  siltsrone,  and  limestone,  is 
locally  as  much  as  165  feet  thick.  It  is  present  in 
Pennsvlvania,  Maryland,  and  the  NTrginias  but  in 
parts  of  this  area  the  Shrivcr  is  probably  of  Heider- 
berg  age. 

Isolated  patches  of  Oriskany  Sandstone  well  be¬ 
yond  the  margin  of  the  main  sheet  of  sand,  and  the 
presence  of  Oriskany  sand  reworked  into  the  base 
of  overly  mg  formations  beyond  the  present  limits 
of  the  Oriskany,  clearly  show  that  Deerpark  rocks 
w-ere  deposited  over  a  greater  area  than  they  now 
occupv;  however,  the  sand  probably  did  not 
blanket  the  Cincinnati  arch.  Regional  evidence 
suggest!  both  pre-  and  post-Oriskany  erosion  on 
the  margins  of  the  basin. 

ONESQUETHAW  STAGE 

hinzat  J  <SW  ■f) 

Three  informal  substages  are  recognized  and  aid 
in  the  regional  interpretation  of  interval  3.  They 
conejp-d  to  the  Esopus,  Carlisle  Center, 
Schohun-  and  Onondaga  Formations  of  eastern 
New  York  and  Pennsylvania. 

Rock,  <  Known  Euopus  age  are  limited  to  eastern 
New  Y  (rk  and  adjacent  pans  of  Pennsylvania  and 
•>‘"evf  Jrne>  Shale  and  calcareous  siltstone  are 
principal  lithologies.  Rocks  of  Schoharie  age  arr 
more  w-.dely  distributed.  Scattered  patches  of  sand¬ 
stone  extend  along  the  east  side  of  the  basin  from 
New  York  to  Alabama;  from  Pennsylvania  to 
Virginia,  shale  in  the  east  grades  westward  into 
chert  and  limestone.  Maximum  known  thickness 
of  the  Schoharie  in  southeastern  New  Y’ork  and 
eastern  LVmuylvania  is  over  250  feet.  The  equiva¬ 
lent  Bon  B!ar.c  Limestone  crops  out  in  western 
New  Y  ork  and  Ontario  and  is  present  in  the  sub¬ 
surface  of  northeastern  Ohio. 

Rock*  of  Onondaga  age  f  pre-Tioga  Bentonite) 
are  mamk  eherty  and  nonchertv  limestone.  They 
eitend  farther  onto  the  Cincinnati  arch  than  the 
older  Onesquethaw  units  and  may  have  locally 

Vri-A-ted  the  arch.  TKey  form  a  relatively  uni- 
'-r".  sheet  acroix  the  northern  part  of  the  basin 
r'i -astern  New  Y’ork  to  central  Ohio,  suggesting 
4  shell  sea  that  shoaled  locally-  in  north-central 

,  kania  and  south-central  New  Y'ork.  The 
1  '"  or  daga  rocks  thin  to  the  south,  partly  from  post- 
1  'uevjuethaw  erosion,  and  only  small  patches  of 
’ .-.daga  age  strata  are  known  east  of  the  Cincin- 
: -it.  arch  in  Kentueky. 

Tpe  Tioga  Bentonite — a  thin,  commonly  mica- 
•'ou  claystone — has  been  identified  at  or  near  the 
‘"P  of  the  Onondaga  Limestone  and  its  equivalents 
Ui  !*)(},  surface  and  subsurface  sections  from  New 
Tori  to  eastern  Tennessee  and  west  to  central 
Mine  It  is  an  easily  recognizable  key  bed  that  we 
'  "pt  as  the  lime  plane  at  the  top  of  the  Onesque- 
,!li'  State  following  Dennison  1961 1  and  Rickard 


LOWER-MIDDIE  DEVONIAN  BOUNDARY 


YVe  follow  Oliver  11960,  1967|  and  Rickard 
'■  '‘I  in  placing  this  boundary  within  the  Ones- 
i  caw  State  at  the  horizon  of  the  Schoharir- 
'c-v.vdaga  contact.  This  definition  a  not  uniyer- 
•>!l.  accepted  and  u  discussed  in  our  symposium 


ERIAN  SERIES 
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UPPER  DEVONIAN 

Inlrrnl  j  (_gi,,(  , 

Interval  5  includes  two  scries  and  4  stages  of  the 
New  Y’ork  standard  section  Die  rocks  of  this 
interval  are  almost  entirely  clastic  and  male  up 
more  than  twxs-thirds  of  the  volume  nf  Devonian 
sedimentary  rocks  in  the  basin  Subsurface  sec¬ 
tions  generally  defy  all  but  the  council  subdivision, 
The  principal  area  of  accumulation  is  clearly  out¬ 
lined  by  the  Lsopachs.  More  than  9(XM>  feel  of 
shallow  marine  and  fluvial  elastics  mark  the  center 
of  the  Catskili  delta  in  eastent  Pennsylvania. 
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Figuro  1.  Indcz  map  and  physiographic  regions 
within  and  adjacent  to  tho  Appalachian  basin 
Area  of  report  is  shaded. 


Strata  thin  and  become  fiofr  grained  toward  the 


dulal  parts  of  the  delta  wl*1' 
ogv  is  black  shale. 

Palconlologic  control  i*1  ll"" 
quenecs  is  weak  and  many  " 
present  in  any  giv  en  area- 

On  the  west  side  of  the  !>•*  . 
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arch.  In  the  llellefontaine  ■  u 
Ohio,  black  slule  of  Chant  i  , 
( )nesquethaw-  age  rocks.  Blac  l 
pletely  liuned  tlie  Cincinnati  an 
Devonian. 


slominaiit  lithol- 


DEVONIAN-MISSISSIPPIAN  BOUNDARY 


Tlie  top  of  the  Devonian  in 
is  placed  within  tlie  Spechty  , 
Poconu  Fomution.  The  fl°r-*  • 
the  Sfieelity  Kopf  Member  u 
whereas  the  flora  of  the  low- 
In  the  western  and  southern  ; 
systemic  boundary  falls  neat 
black  shale  sequence. 
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NORTH  AMERICAN  STANDARD 


Correlation  of  limc-rock-units-  Based 
'  and  others  (1942),  Rickard  (1964). 
and  unpublished  work  cited  in  text,  and 

IVOltinalion* 


Cross  section  A-A'.  Little  River,  Tennes¬ 
see  lo  Cherry  Valley,  New  York. 
( Intervals  1-5) 


Set  ihrrt  7 Jot  loealion  oj  lintt  oj  utliml 

A  Catskili  Formation  (red  beds— shale,  silt- 
stono,  and  sandstone) 

B  Hampshire  Formation  (red  bods  as  above) 
C  Oswayo  Formation  (gray  shale,  siltstone, 
and  sandstone) 

D  "Chemung"  Formation  (shale,  siltstone, 
and  sandstone) 

E  Brallior  Formation  (gray  shalo  and  siltstone) 
F  Chattanooga  Shalo 
G  Mlllboro  Shalo 

H  Burkot  Black  Shalo  Member  of  Harrell 
Shalo 

I  Tully  Limestone 

J  Gcnosco  Shalo  Mombor  of  Genesee  Forma¬ 
tion 

K  Hamilton  Group 
L  Mahantango  Formation 
M  Marcollus  Shalo 
N  Chagrin  Shalo 
O  Ohio  Shalo 
P  Antrim  Shalo 
O  ’Tully"  Limostono 
R  Dolawaro  Limestone 
S  Columbus  Limostono 
T  Olcntangy  Shalo  _  _ 

U  Dundeo  Limostono,  Silica  Shalo,  and  Ton- 
milo  Crook  Dolomilo 
V  Now  Albany  Shalo 

BB  Scllorsburg  Limostono  (Including  Beech- 
wood  Member) 

DD  "Onondaga”  Limostono 
EE  Huntorsvillo  Chert 
FF  Noodmoro  Shalo  , 

GG  Oriskany  Sandstono  ( locally  Ridgoloy  Sand- 
stono) 

HH  Rocky  Gap  Sandstono 
II  Holdnrborg  Group  plus  Oovontan  part  ol 
Kcysor  Limostono 

JJ  Ricovillo  Shalo  _ 

KK  Bcavor  Oarn  Mombor  of  Noodmoro  Forma¬ 
tion 

IL  Licking  Crook  Limostono 
MM  "Now  Scotland"  Limostono 
NN  "Cooymans"  Limostono 
OO  Koysor  Limostono,  Devonian  part 
PP  Limestone  of  Hcldorbero  ago 
00  Holland  Quarry  Shalo 
HR  Bois  Blanc  Formation 
SS  Schoharie  Formation.  Carlislo  COntor  For- 
mation,  and  Esopus  Shalo 
TT  Onondaga  Limestone 
UU  Buttormilk  Falls  Limostono 
vv  Shrlvor  Chort 
'T  Wildcat  Valloy  Formation 


Cross  section  C-C'.  Bellefontaine,  Ohio 
to  Massanutten  Mountain,  Virginia. 
(Interval  1-5) 
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EXPLANATION 


(tkffety 


Cross  section  A-A‘.  Little  Rivor,  Tonnos- 
seo  to  Cherry  Valley,  Now  York. 
( Intervals  1-5) 


KEY  TO  UNITS  SHOWN  ON  THE 
GEOLOGIC  CROSS  SECTIONS 

A  Catskill  Formation  (rod  bods-  shalo,  silt- 
stone,  and  sandstone) 

B  Hampshire  Formation  (rod  bods  a*  above) 
C  Oswayo  Formation  (otay  shale,  sillstone, 
and  sandstone] 

0  "Chemuno"  Formation  (shale,  sillstone, 
and  sandstone) 

E  Srallior  Formation  I  gray  shale  and  sillstonn) 
F  Chattanooga  Shaln 

G  Millboro  Shaln 

H  Burkct  Black  Shale  Mnmbot  ot  Harrell 

Shaln 

I  Tully  Limestone 

J  Gcncseo  Shalo  Member  ot  Genesee  Forma- 

K  Hamilton  Group 

L  Mahanlango  Formation 
M  Marcellos  Shalo 

N  Chagrin  Shalo 

O  Ohio  Shalo 

P  Antrim  Shalo 

0  "Tully"  Limestone 

IT  Delaware  Limestone 

S  Columbus  Limestono 

T  Olcntangy  Shale 

U  Dundee  Limestone,  Silica  Shalo,  and  Tcn- 
milo  Creek  Dolomite 
V  New  Albany  Shaln 

BB  Scllcrshuro  Limestono  (including  Beech- 
wood  Member) 

DO  "Onondaga"  Limestono 
EE  Huntersville  Chert 
FF  Needmore,  Shale 

GG  Oriskany  Sandstono( locally  Ridgeloy  Sand- 

HH  Rocky  Gap  Sandstono 
II  Helderberg  Group  plus  Oevonian  part  ot 
Keyset  Limestono 
JJ  Riceville  Shale 

KK  Beaver  Oam  Member  ot  Nccdmoro  Forma- 

EL  Eicking  Creek  Limostono 
MM  New  Scotland"  Limestono 
xrx  "E°l'Y,r’ans”  Limostono 
pY  Kf  >ser  Limestone.  Devonian  part 
'  ,,,  Limestono  ot  Helderberg  age 
DO  Holland  Quarry  Shaln 
PR  Bon  Blanc  Formation 
*=>  Schoharie  Formation,  Carlisle  Center  For- 
mation,  and  Esopus  Shalo 
tin  ' 'n,,n'iaga  Limestono 
...  Buttermilk  Falls  Limestone 
•  “  Shriyei  Chert 


) 


I 
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PR  182  Shoot  1 


Isopach  lines  are  solid  in  areas  of  good  control, 
dashed  in  areas  of  poor  control,  and  queried  where 
especially  questionable.  Thickness  in  feet 


Contact  of  Devonian  rocks  with  older  strata  In  the 
Valley  and  Ridge  Province  from  Pennsylvania  to 
Tennessee  some  areas  of  older  rocks  are  included  in 
fault  blocks  and  klippen 


EXPLANATION 


1-  >80%  limestone 

2-  80  to  50%  limestone 
sandstone  >shalc 

4-  50  to  20%  limestone 
sandstone  >shalc 

6-  >80%  sandstone 
<20%  limestone 

7-  80  to  50%  sandstone 
<20%  limestone 


1-  >80%  limestone 
3.  80  to  50%  limestone 
shale  > sandstone 
5-  50  to  20%  limestono 
shale  >sandstone 

8-  80  to  50%  shale 
<20%  limestone 

9-  >80%  shale 
<20%  limestone 


Scale 


*ioo  Outcrop  and  thickness 
®  ooo  Well  location  and  thickness 
>oo«  Estimated  thickness 
< 10  Thickness  less  than  10  feet 


Zero  iaopnch  for  total  Devonian  is  shown  for  orientation  purposes 
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Contact  of  Devonian  rocks  with  older  strata.  In  the 
Valley  and  Ridge  Province  from  Pennsylvania  to 
Tennessee  some  areas  of  older  rocks  are  included  in 
fault  blocks  and  klippen 


EXPLANATION 


1-  >80'*  limestone 

2-  so  to  50%  limestone 
sandstone  >shalc 

4-  50  to  20*  limestone 
sandstone  '•shale 

6-  '-SOT  sandstone 
<20'?  limestone 

7-  80  to  .W?  sandstone 
<2(T?  limestone 


Scale 

0  20_ 40  60 


Isopach  lines  are  solid  in  areas  of  good  control, 
dashed  in  areas  of  poor  control,  and  queried  where 
especially  questionable.  Thickness  in  feet 


1-  >80%  limestone 
3-  SO  to  50%  limestone 
shale  ''sandstone 
5-  50  to  20%  limestone 
shale  ''sandstone 
8-  80  to  50%  shale 
<20%  limestone 
9.  >80%  shale 
<20%  limestone 


*iso  Outcrop  and  thickness 
9joo  Well  location  and  thickness 
*®»»  Estimated  thickness 
< 10  Thickness  less  than  10 


Limestone 
(includes  chert) 
100% 


PR  182  Shoot  3 


INTERVAL  2.  DEERPARK  STAGE,  ISOPACH  AND  LITHOFACIES  MAP 

(,  H.  Wood  Jr GeoUg  Sample  Log  Co..  Pennsylvania  tvest' 

Virginia  ana  U.S.  Geological  Surveys,  and  the  authors. 
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EXPLANATION 


Contact  of  Devonian  rocks  with  older  strata.  In  the 
Valley  and  Ridge  Province  from  Pennsylvania  to 
Tennessee  some  areas  of  older  rocks  are  included  in 
fault  blocks  and  klippen 


Isopach  lines  are  solid  in  areas  of  good  control.  I 
dashed  in  areas  of  poor  control,  and  queried  when 
especially  questionable.  Thickness  in  feet 


1-  >807  limestone 

2-  SO  to  50";  limestone 
sandstone  >shale 

4-  50  to  207  limestone 
sandstone  >sha!e 

6-  >807  sandstone 
<207  limestone 

7-  80  to  507  sandstone 
<207  limestone 


1-  >807  limestone 
3-  alto  507  limestone 
shale  >sandstono 
5-  50  to  207  limestone 
shale  >sandstone 

8-  80  to  507  shale 
<207  limestone 

9-  >807  shale 

<207  limestone 


*  loo  Outcrop  and  thickness 
®joo  Well  location  and  thickness 
**> '  Estimated  thickness 
<l0  Thickness  less  than  10  feet 


Limestone 
(includes  chert) 
1007 
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INTERVAL  3.  ONESQUETHAW  STAGE.  ISOPACH  AND  LITHOFACIES  MAP 
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Contact  of  Devonian  rocks  with  older  strata.  Is  the 
Valley  and  Ridpe  Province  from  Pennsylvania  to 
Tennessee  some  areas  of  older  rocks  are  included 
fault  blocks  and  klippen 


EXPLANATION 


Isopach  lines  are  solid  in  areas  of  Rood  control, 
dashed  in  areas  of  poor  control,  and  queried  where 
especially  questionable.  Thickness  in  feet 


1-  >80%  limestone 

2-  SO  to  SOT  limestone 
sandstone  >shale 

4-  50  to  20%  limestone 
sandstone  >shale 
6-  >80%  sandstone 
<20%  limestone 
■-  SO  to  50%  sandstone 
<20%  limestone 


*j.-o  Outcrop  and  thickness 
•  jcw  Well  location  and  thickness 
jmi  Estimated  thickness 
< 10  Thickness  less  than  10  feet 

VOa 


l-  >80%  limestone 
3.  to  50%  limestone 
shale  > sandstone 
5-  50  to  20%  limestone 
shale  >  sandstone 
g.  so  to  50%  shale 
<20%  limestone 
9-  >80%  shale 
<20%  limestone 


Limestone 
(includes  chert) 
100% 


Srs,;;:  c%tfo^7Si«aa 
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W,,l  Vir„in,n  „„d  U.S.  'G™l„BL|  iSv^f  &  Jh.TtK"’ 
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EXPLANATION 


Isopach  lines  are  solid  in  areas  of  good  control, 
dashed  in  areas  of  poor  control,  and  queried  where 
especially  questionable.  Thickness  in  feet 


Contact  of  Devonian  rocks  with  older  strata.  In  the 
Valley  and  Ridge  Province  from  Pennsylvania  to 
Tennessee  some  areas  of  older  rocks  are  included  in 
fault  blocks  and  klippen 


*><»  Outcrop  and  thickness 
•-•lw  Well  location  and  thickness 
i  Estimated  thickness 
* 10  Thickness  less  than  10  feet 


1-  >S0%  limestone 

2-  80  to  50%  limestone 
sandstone  >shale 

4-  60  to  20%  limestone 
sandstone  >shale 

6-  >80%  sandstone 
<20%  limestone 
80  to  50%  sandstone 
<20%  limestone 


1  >S0%  limestone 
3-  so  to  5011  limestone 
shale  >  sandstone 
5-  50  to  20%  limestone 
shale  >snndstone 

8-  SO  to  50%  shale 
<20%  limestone 

9-  >80%  shale 
<20%  limestone 


INTERVAL  5.  UPPER  DEVONIAN.  ISOPACH  AND  LITHOFACIES  MAP. 

K.  O.  Hasson,  D  M.  Swann.  W  l{  Wairnnr  r.  n  ui.  i  ’ 

GcoLas;  Sample  IsJg  Co  Pennsylvania,  $ost' Virginia  anilUS' 

Geological  Surveys,  nnd  the  authors.  K  U,®‘ 


